201-15653

HIGH PRODUCTION VOLUME (HPV) CHALLENGE PROGRAM

REVISED TEST PLAN
FOR
HYDROQUINONE bis(2-HYDROXYETHYL)ETHER

CAS NO. - 104-38-1

PREPARED BY:

ARCH CHEMICALS, INC.

October 15, 2004



TABLE OF CONTENTS

OVERVIEW. ..o 3
TEST PLAN SUMMARY ..o e e e e e 4
TEST PLAN DESCRIPTION FOR EACH SIDSENDPOINT.........ccovvinie 5
SIDSDATA SUMMARY ..o e 7

EVALUATION OF DATA FOR QUALITY AND ACCEPTABILITY.........8

REFERENCES. ... .o e e e e e e e e e e 9
ROBUST SUMMARIES
l. General INformMatioN. .. ....covee e e 11

. Physicochemicd Data

A. MetingPoint..........ccoooiii i 11
B. BOIlINGPOINt.......ccoiiiii it 12
C. VapOr PreSSUMe. .. ..ottt e e e 13
D. Partition Coefficient...........coovviiiiiii i e 14
E. Water Solubility........oooniiii 15
1. Environmentd Fate Data
A. Photodegradation...........ccovveiiiiiiiiiii i 16
B. Stability iInWater..........oviiiiii 17
C. Biodegradation...........c.coevivieii it e e e 20
D. Trangport between Environmenta
Compartments (FUQaCIty).........ccovieii i 24
V. Ecotoxicity
A. Acute ToXiCity tO FiSh.....c.oiiiiiii e 25
B. Acute Toxicity to Aquatic Invertebrates........................ 28
C. Toxicity to Aquatic Plants..........cccoeviviiiiiiiiee e e 30
V. Mammdian Toxicity
A, ACULE TOXICITY ..o vve et e e e 32
B. Genetic Toxicity —Mutation..............ccooeevviviiieennnn. 36
C. Genetic Toxicity — Chromosomal Aberration................. 38
D. Repeat DOSE TOXICITY....cuvueiieie it 41
E. Reproductive and Developmentd Toxicity.................... 45



OVERVIEW

Arch Chemicdls, Inc. (Arch) hereby submits for review and public comment the revised
test plan for hydroquinone bis(2-hydroxyethyl)ether (HQEE; CAS # 104-38-1) under the
Environmenta Protection Agency’s High Production VVolume Chemical Chdlenge
Program. Itistheintent of Arch to use existing data, data from proposed studies and
estimated values using predictive computer models acceptable to EPA to adequately

fulfill the Screening Information Data Set (SIDS) for the physicochemica endpoints,
environmentd fate, ecotoxicity and human hedth-related toxicology.

HQEE is produced using hydroquinone and ethylene oxide and is used for polyurethane
reactions as a chain extender. Chain extenders are low molecular weight substances that
are cgpable of reacting with isocyanate groups to produce polyurethanes. HQEE has
attained commercia significance for cast polyurethane dastomersaswell asin

thermopl astic elastomers to produce polyurethanes. These polyurethanes are very
resstant to mechanical abrason. The reaction usng HQEE to produce polyurethanesis
performed under temperature-controlled conditions in a polyurethane mixing and
metering unit. This unit feeds components into the mixing head where the reaction
between the isocyanate and HQEE begins. The reaction is completed in a closed mold to
prevent reaction with atmospheric moisture. This unit is a sedled system because any
exposure to moisture would compromise the reaction between HQEE and the isocyanate.
The nature of this operation alows for very tight control of the HQEE; thus employee
exposure to this materid islow.

This chemicd isnot sold to the individua consumer. Itsuses are in the indudtrid
workplace where exposures are tightly controlled.



TEST PLAN SUMMARY

Hydroquinone big(2- hydroxyethyl)ether
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TEST PLAN DESCRIPTION FOR EACH SIDS ENDPOINT

A. Physicochemica Endpoints
Médting Point — A vaue for this endpoint was obtained from published data
(Pirrung and Nunn, 1996).

Bailing Point — A vaue for this endpoint was obtained using a computer
estimation modd (EPIWIN, Verson 3.10.).

Vapor Pressure — A vaue for this endpoint was determined in an OECD guiddine
study (TG 104) (Ward et d., 2004)

Partition Coefficient — A vaue for this endpoint was obtained using a computer
estimation model (EPIWIN, Verson 3.10.).

Water Solubility — A vaue for this endpoint was obtained from published data
(Molyneux and V ekavakayanondha, 1986).

Conclusion — All endpoints have been satisfied by the utilization of data obtained
from published data or from computer estimation models. The results from the
utilization of these computer modeding programs are recognized by EPA as
acceptablein lieu of actuad data or values obtained from literature references.

B. Environmenta Fate Endpoints

Photodegradation — A vaue for this endpoint was obtained usng a computer
estimation model (EPIWIN, Verson 3.10.).

Stability in Water — This endpoint has been satisfied by astudy (Ward et d.,
2003) that was conducted according to OECD (TG 111) and GLP guidelines.

Biodegradation — This endpoint has been satisfied by two studies. The studies are
1) determination of the ready biodegradability (biotic degradation) using the CO,
evolution test (modified Sturm) (OECD 301B) (Boeri and Ward, 2004) and 2)
Zahn-WelendEMPA test for inherent biodegradability (OECD guideline number
302B) (Lawrence and Ruffing, 1995). Both assays were conducted according to
GLP assurances.

Fugacity — Vaues for this endpoint were determined using measured vaues for
water solubility, vapor pressure, and melting point and estimated values
(EPIWIN, Version 3.10.) for Henry’s constant, Log Kow, and bailing point.

Concluson — The endpoints for photodegradation, stability in water,
biodegradability and fugecity have been satisfied using actud data or through the
use of EPA-acceptable estimation models.



C. Ecotoxicity Endpoints

Acute Toxicity to Fish — This endpoint was satisfied by data generated in a 96-
hour bioassay using the fathead minnow (Lawrence and Hirsch, 1995a). The
concentrations of the test materid were andyticaly measured at the start and end
of the study. The study was conducted according to OECD (TG 203) and GLP
guiddines.

Acute Toxicity to Aquatic Invertebrates — This endpoint was stisfied by data
generated in a48-hour bioassay using the species, Daphnia magna (Lawrence and
Hirsch, 1995b). The concentrations of the test materid were andyticaly

measured at the start and end of the study. The study was conducted according to
OECD (TG 202) and GLP guiddlines.

Toxicity to Aquatic Plants— This endpoint has been satisfied using by data
generated in a 72-hour biocassay using the species, Selenastrum capricornutum
(Boeri and Ward, 2004). The concentrations of the test materid were andytically
measured at the start and end of the study. The study was conducted according to
OECD (TG 202) and GLP guiddines.

Conclusion — All endpoints except for toxicity to agae have been satisfied using
actual data.

D. Mammdian Toxicologicd Endpoints
Acute Toxicity — This endpoint was satisfied by data generated via two routes of
exposure, ord gavage and dermad administration (Shepard, 1989). One study per
exposure route was performed and each was conducted as alimit test. Both
studies were conducted according to currently accepted scientific methodol ogy
and GLP guiddlines.

Repeat Dose Toxicity — This endpoint was satisfied using data generated in a 28-
day study viathe ord (feed incorporation) route of exposure (Hosefeld and
Hankinson, 1988). The study was conducted according to OECD (TG-407) and
GLP guiddines.

Gendic Toxicity
Murtation (bacterial) — This endpoint has been satisfied from areverse
mutation assay (Blackstock, 2004) usng Salmonella typhimurium usng
strains TA 1535, TA 1537, TA 100 and TA 98 and Escherichia coli
WP2uvrA. The study was conducted according to OECD (TG-471) and
GLP guiddines.

Chromosoma aberration — This endpoint has been satisfied with an in vivo
mouse micronucleus assay (Innes, 2004). The study was conducted
according to OECD (TG-474) and GLP guidelines.



Reproductive and Developmental Toxicity — This endpoint was satisfied using

data generated in a reproduction/developmenta toxicity screening study (Clubb
and Jardine, 2004). The study was conducted according to OECD (TG-421) and
GLP guiddines.

SIDSDATA SUMMARY

Daato assess the various physicochemica properties (boiling point, melting

point, partition coefficient, vapor pressure and water solubility) for HQEE were
obtained from published data, EPA-acceptable computer estimation modeling
programs found in EPIWIN or company-generated data. These data indicate that
HQEE isasolid at room temperature. 1t has alow estimated octanol to water
partition coefficient and is moderately soluble in water. The vapor pressureis

very low.

Data to address endpoints for environmentd fate of photodegradation, stability in
water, biodegradation and transport between environmental compartments were
obtained from actual studies or EPA-acceptable computer estimation modeling
programs found in EPIWIN. Computer modeling predicts that HQEE would be
expected to rapidly degrade in the atmosphere. Results from an inherent
biodegradation study indicate that HQEE undergoes rapid biodegradation.
However, the results from aready biodegradability sudy indicate that HQEE is
resistant to microbia breskdown. The datato define the acid/base-catalyzed
hydrolysis indicate that HQEE is hydrolyticdly stable with aty» greater than 1
year. HQEE would be expected to be transported primarily to water and soil with
>99% in these two environmenta compartments.

The data for aguatic toxicity endpoints were obtained from actua studies. HQEE
isof low toxicity to fish, daphnids and dgae. The LCs to fish (96 hours) is
>1044 mg/l and the ECsq (immohbility) to Daphnia (48 hours) is>100 mg/l. The
ECs0 (96 hours) to dgeeis 1672 mg/l as estimated using computer modeling.
Actud datafrom an agd toxicity study indicate that the ECsg is >970 mg/L based
on growth rate and 820 mg/L based on number of cdls.

HQEE was evduated for its potentid to produce damage to genetic materid usng
two assays — 1) reverse mutation assay and 2) in vivo mouse micronucleus assay.
The results from these 2 sudies indicate that HQEE does not induce damage to
genetic materid and thusis not mutagenic.

The data to determine acute toxicity, repeated dose toxicity and
reproduction/developmenta toxicity are from studies that were conducted
according to acceptable scientific methodology (acute toxicity) or an OECD test
guiddine (TG-407 and TG-421). Theord LDsp and dermd LDsg are grester than

5 g/lkg and 2 g/kg, respectively.



HQEE was adminigtered to ratsin the diet at concentrations of 0.1, 0.3 or 1.0 %
for 28 days. Following exposure no trestment-related clinical Sgns of toxicity
were observed. There were no statistical body weight differences between any of
the treated animals and control animas. The mean blood platelet count for the
high-dose maes was dightly less than for the control group. No other
abnormdlities in hematology were noted in the males. No hematological
abnormalities were observed in any of the femae animds. The dinica chemidry
findingsin dl treated animas were comparable to controls. Redlative kidney
weightsin low- and mid-dose femaes were lower (p=0.02), but not different from
controls in the high-dose femaes. Absolute kidney weights for dl treated femae
animaswere amilar to controls. No other organ weight differences were seenin
any dose group for either sex. No compound related histopathologica change
was observed in any organs. The NOAEL in this study was 0.3 % in the diet (249
mg/kg) for mae rats and 1.0 % (851 mg/kg) for femaes.

HQEE was administered to rats via gavage at dose 100, 300 or 1000 mg/kg.
Males were dosed for 28 days and females were dosed for 2 weeks prior to
mating, through gestation and 4 days of lactation. Fertility, fetd development and
pup survival were not affected by trestment with HQEE at dose levels up to and
including 1000 mg/kg. Also, there were no systemic effects or gross or
histopathological tissue changes observed to either males or females from
exposure to this materid.

EVALUATION OF DATA FOR QUALITY AND ACCEPTABILITY

The collected data were reviewed for quaity and acceptability following the systematic
gpproach described by Klimisch et d. (1997). The codification described by Klimisch
specifies four categories of reliability for describing data adequacy. They are:

1.

Rdiable without regtriction:  Includes studies or data complying with Good
Laboratory Practices (GLP) procedures, or with vaid and/or internationally
accepted testing guiddines, or in which the test parameters are documented and
comparable to these guidelines.

Rdiable with regtrictions: Includes studies or data in which test parameters are
documented but vary dightly from testing guidelines.

Not rdliable: Includes studies or data in which there are interferences, or that use
non-relevant organisms or exposure routes, or which were carried out using
unacceptable methods, or where documentation is insufficient.

Not assignable: Includes studies or datain which insufficient detail is reported to
assign arating, e.g., listed in abstracts or secondary literature.
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